The aim of this pilot study was 
INTRODUCTION
Over the past forty years, various treatment programs have been developed for children with Developmental Coordination Disorder (DCD). These treatment programs can roughly be divided into two categories: the so-called process-oriented approaches and the task-oriented approaches (Sugden & Wright, 1998) . The process-oriented approaches concentrate on the treatment of deficits in processes assumed to underlie poor motor coordination. Task-oriented approaches, on the other hand, focus directly at the functional skills with which a child experiences problems.
Examples of process-oriented approaches are kinesthetic training developed by Laszlo et al. (1988) and Sensory Integration Therapy developed by Ayres (1972) . Laszlo et al. attributed a prominent role to kin aesthesis in the control of movement, and assumed that the motor co-ordination problems of children with DCD were the result of a deficit in kinesthetic awareness. Sensory Integration Therapy (S.I.T.) is based upon the assumption that children with learning disabilities in general and those with motor problems in particular are deficient in integrating perceptual information from various modalities. Treatment is directed at stimulating the tactile, vestibular, visual, and other sensory systems so that children learn to integrate sensory information into adequate (motor) responses. Among the physical and occupational therapists, S.I.T is one of the most popular approaches ).
Despite its popularity, however, not much evidence exists to suggest that S.I.T. or other process-oriented approaches are effective. Pless and Carlsson (2000) conducted a meta-analysis regarding the effectiveness of treatment approaches for DCD. The authors found a rather small mean effect size of 0.21 for process-oriented approaches. Moreover, in a review of evaluation studies, Mandich et al. (2001) found no support for the effectiveness of process-oriented approaches.
During the last decade, various researchers started to advocate a task-oriented approach to treatment. In Australia, Revie (Magill, 1998) . As it concerns practicing motor skills, research findings have emphasized the importance of practice variability, which refers to the variability in movements and context characteristics (as close as possible to real life situations) that a child encounters while practicing a skill (Magill, 1998 (Henderson & Sugden, 1992) , is used to evaluate improvement in both gross and fine motor skill performance. As children with DCD often experience problems with handwriting, which hinders academic functioning at school to a large extent, the effectiveness of NTT on a scale measuring dysgraphia is investigated as well.
PILOT STUDY Participants
Fifteen children with DCD, nine boys and six girls (seven to ten years old), participated in this study. Ten children were included in thee intervention group (seven boys and three girls; 7.1 to 9.2 years old). Five children were included in a no-treatment control group (two boys and three girls; 7.1 to 9.2 years old). All children in the intervention group were referred to a pediatric physical therapist by their general practitioner because of motor co-ordination problems. The children in the no-treatment control group were either referred to physical therapy (n 3) or were recruited from schools because either their parents or teachers were concerned about their motor skills (n=2). The inclusion criteria for both groups stipulated that: (1) all children obtained total scores on the Movement ABC below the 15 th percentile; (2) the motor problems of the children could not be attributed to evident pathological neurological signs; (3)only children attending schools for general education were included, which implies an IQ-score in the normal range.
The study was approved by the Medical Ethics Committee of the University Hospital of Groningen, the Netherlands.
Assessment of motor function
The Movement Assessment Battery for Children.
The Movement ABC (Henderson & Sugden, 1992) provides an indication of a child's motor functioning in daily life. Performance is related to motor norms using age-dependent standardized scores. The Movement ABC provides norms for children aged 4 to 12 years and the age norms are applicable to the Dutch population (SmitsEngelsman, 1998 (Henderson & Hall, 1982; Lam & Henderson, 1987) . Inter-rater reliability for this test ranges from 0.70 to 0.89, whereas test-retest reliability is 0.75 (Henderson & Sugden, 1992 Procedure. All children were tested individually by a graduate student in human movement sciences trained in the administration of the tests. The student did not know in which group the children were included.
Intervention
Pediatric physical therapists treated the children in the intervention group individually for 30 minutes 18 times once a week. All therapists were qualified pediatric physical therapists who had received instruction in the principles of the NTT (see introduction). The content of the intervention was based upon the therapist's assessment of the child's motor performance on a range of tasks. Treatment goals were set for each child individually, which meant that the therapist treated those particular skills a child had found difficult during the assessment. The therapists were asked to record which skills and skill features were trained in each treatment session. Nine out of ten therapists complied with this request. One therapist refused because of lack of time. These records were used to determine whether children indeed did improve on the skills that were treated during therapy.
Design
Children in the intervention group were tested three times on the Movement-ABC and the BHK: before the start of intervention (T1), after 9 intervention sessions (T2), and after another 9 intervention sessions (T3). Intervention was provided for 30 minutes once a week. Children in the no-treatment control group were tested twice (T1 and T2) with a period of 9 weeks without any intervention in between to measure spontaneous improvement. As 3 of the 5 children in the notreatment control group were on a waiting list for physical therapy, withholding intervention any longer to measure the spontaneous improvement during another 9 weeks was not ethical. For this group, only the data from the Movement-ABC were available for comparison of T1 and T2. Children in the no-treatment control group were not tested on the dysgraphia scale.
Statistics
As the data were not normally distributed, the Wilcoxon Signed Ranks Test was applied to test for the differences between test moments for each group separately.
RESULTS

Movement ABC
In Fig. 1 , the change in median scores for the intervention and the no-treatment control groups across measuring moments is presented. At T1, no significant difference was found between the two groups (p=0.07). In addition, no significant change was found between T1 and T2 for the notreatment control group (p 0.49). For the intervention group, no significant improvement was found between T1 and T2 (p 0.33). The intervention group, however, significantly improved from T1 to T3 (p=0.018). When examining the subtests of the Movement-ABC, we found a significant improvement between T1 and T3 for manual dexterity and ball skills (p= 0.028 and p=0.018 respectively), but not for balance (p =0.108). In Table 1 , the distribution of children among the different categories of the Movement-ABC is presented for the intervention group at T1 and T3. In Table 2 , the number of children who Effect. of NTT Fig. 1 
BHK
In Table 3 , the median scores for handwriting quality and handwriting speed (number of letters written in five minutes) are listed for the intervention group. A significant improvement was found for handwriting quality between T1 and T3 (p-.017), but not for handwriting speed (p 0.11 ). Table 4 is an overview of the classification of each child in the different diagnostic categories of the BHK-quality scale before and after treatment. therapists did not mention balance as a treatment goal, some children still improved on the balance tasks of the Movement-ABC.
DISCUSSION
The aim of this study was to evaluate the effectiveness of a recently developed intervention program (NTT) for children with DCD. Although a relatively small group of children was included, in concordance with results found in other studies, a positive effect of this task-oriented approach was found. Children with DCD improved on both gross and fine motor skills measured by the Movement-ABC after 18 treatments with NTT, whereas the no-treatment control group did not improve at all during 9 weeks without intervention. As can be seen in Fig. 1, the experience. As a consequence, behavior becomes less variable. The variability soon returns, however, due to the enormous amount of information to which a child is exposed. As a result, the connectivity within neuronal groups changes (secondary repertoire), which allows for situation specific motor behavior (secondary or adaptive variability). According to Hadders-Algra (2000) , children with DCD can show deficits in secondary variability, which means that they are not able to adapt their motor behavior to the specific demands of the situation. In her opinion, intervention should provide active practice in the skills that are deficient to enhance the right selection of neuronal groups that will lead to an increment of adaptation of motor behavior. Also Ulrich (2000) states that patterns of movement that are repeated frequently generate strong neural pathways that support the movement pattern. Therefore, task-oriented interventions like NTT, which concentrate on the active practicing of the skills that are problematic for a child, can increase secondary or adaptive variability. Our pilot study demonstrates that such intervention can lead to improvement of motor skills in children with DCD. The results, however, have to be interpreted with caution considering the small size of the groups and that the no-treatment control group could be followed for only 9 weeks.
